There is no escaping the fact that technology permeates nearly every area of our modern world, and will continue to do so. The extent to which this is true in dentistry can be seen by a quick fl ick through the 'Product News' pages in any issue of the BDJ: from digital radiography to CAD/CAM systems, there are few, if any, areas of dentistry that remain unaffected by technological developments over the past 20 years. In many ways, these advances have been benefi cial, speeding up previously lengthy processes and enabling once complex paper fi ling systems to be stored electronically and accessed at the touch of a button. However, anyone who has ever felt like screaming with frustration while trying to perform a seemingly simple task on their home computer will know that sometimes, technology can make our lives more, not less complicated! This study models and describes in detail what many dentists have probably felt on more than one occasion. The authors' aim was to understand the processes of interaction and communication involved in initial dental examinations and treatment planning and how technology was integrated into this workfl ow. What they found was that in many cases, far from helping the process to run more smoothly, existing computer technology actually made it more complicated, causing interruptions to workfl ow and increasing the number of steps needed to carry out an activity.
As the authors point out, clinical dental work is highly collaborative, involving many different team members performing roles that may overlap and tasks that are complex and require many different pieces of equipment. Taking all these factors into account and allowing for the myriad potential outcomes and occurrences is a tough task for any computer system and this study suggests that existing technology is not quite up to the challenge. The detailed investigations and models in the paper are extremely useful for future dental software development: by clearly identifying the problems, the authors have taken the fi rst step towards solving them.
There is no doubt that computers will continue to play an increasingly large part in general dentistry. We must get used to the fact that technology is here to stay and indeed, it is already making some aspects of dentistry much easier. Current software may not yet reach its full potential, but research such as this paves the way for the signifi cant improvements that are required. You can be sure that at least some benefi cial advances are just around the corner…
The full paper can be accessed from the BDJ website (www.bdj.co.uk), under 'Research' in the table of contents for Volume 206 issue 1.
COMMENT
If one agrees, as I do, that the adoption and use of dental software, both clinical and administrative, can improve the effi ciency and effi cacy of dental care, then such software must be designed in ways that will not only meet, but exceed the current information, communication and workfl ow requirements of the dental team. This research takes a large step forward in helping better defi ne these software requirements based on formalised observations of the generalist dental team, whether in the US, UK or elsewhere.
Twenty-three comprehensive initial exam and treatment planning appointments were observed in twelve general dental practices in the USA. Eight used clinical dental software chairside, whereas the remaining used only administrative practice management software.
Using contextual inquiry analysis as a methodological framework from which to evaluate their observations, the authors identifi ed 27 'breakdowns' (ie interruptions to workfl ow) that impacted the effi ciency and effi cacy of the dental visits. Sixty percent of the breakdowns were associated with technologies. Recommended solutions to technology 'breakdowns' as well as suggestions for improvements in communications, workfl ow, and collaboration are discussed in the paper. Dental teams, dental software developers and practice management consultants will benefi t from the researchers' comments.
Information design, presentation and content were also examined, demonstrating that the unique richness of textual, graphical and symbolic data incorporated in the paper record has not yet been duplicated or enhanced within the clinical computing environment. Transition from paper to digital dental clinical records will require developing a much better fi t between the requirements of a task and how the needed information is presented, capability to accommodate a specifi c type of data (eg DiagnoDent readings), and improved interfaces to allow direct and straightforward data entry by clinicians that accommodate the fl exibility with which clinicians enter data.
The time has come for more effective and useful clinical computing in dentistry. Despite noted limitations, this research takes a critical and well organised look at the gaps between how information, communication, technologies, and workfl ow interact. In doing so, the authors have begun to inform the specifi cations for the design of a new clinical computing environment.
M. Kirshner, Assistant Dean Health Professions/Program Director
Health Informatics, Oregon Institute of Technology, USA
Why did you undertake this research?
The long-term goal of our research is to improve patient outcomes by providing better computer-based tools to support the work of dental clinicians. Like others, we believe that a thorough and comprehensive understanding of work processes, tasks, goals, participants and context is necessary to design useful and usable information systems. This study is important because it is the fi rst systematic investigation of the work environment and clinical care process in general dentistry. Our fi ndings provide rich data for the design and development of improved dental software and tools.
What would you like to do next in this area to follow on from this work?
We are using the results of this study to inform the design of multiple computer-based tools for clinical dentistry. Currently, we are developing a speech interface for electronic dental records that allows dentists to dictate using natural language rather than specifi c commands. We are also exploring the feasibility of a three-dimensional interface for charting and patient information review in general dentistry. We are designing these projects with ardent attention to the workfl ow that dentists and auxiliary personnel engage in during patient care.
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• Dental team members have multiple, often overlapping roles. They use a large and varied collection of equipment and technology to complete complex tasks.
• Technology often interrupts the workfl ow, causes rework and increases the number of steps in work processes.
• Current dental software could be greatly improved with regard to its support for all areas of the workfl ow process.
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